Introduction to microbiome
Human beings, like other mammals, live in a co-evolutionary association with huge quantities of commensal microorganisms resident on the exposed and internal surfaces of our bodies. The entirety of microorganisms in a particular habitat is termed microbiota, or microflora. The collective genomes of all the microorganisms in a microbiota are termed microbiome (Cryan and Dinan, 2012; Round and Mazmanian, 2009) . Commensal microbiota and microbiome outnumber human somatic cells and genome, respectively by approximately 10-100:1 (Belkaid and Naik, 2013). The microbiota composition is influenced by temporal and spatial factors. Temporally, the human fetal gut is sterile but colonization begins immediately after birth and is affected by route of delivery, maternal transfer, diet, environmental stimuli and antibiotic usage (Sekirov et al., 2010) . However, the presence of bacteria has been detected in the meconium from healthy neonates, which might hint the existence of prenatal mother-to-child transfer of microbiota (Jimenez et al., 2008; Valles et al., 2012) . By 1 year of age, an idiosyncratic gut microbiome with adult-like signature is stabilized in each infant (Palmer et al., 2007) . While adult gut bacterial communities vary, the concept of enterotype has been raised to classify individuals by their gut microbiota composition. Three enterotypes were characterized in human adults with relative abundance of Bacteroides, Prevotella or Ruminococcus genus (Arumugam et al., 2011 ). Yet, discrete enterotypes are still arguable as a later study revealed gradients of key bacterial genera (Koren et al., 2013) . Whether human gut microbiota profiles fall into distinct clusters or a continuum depends on sampling strategy and methods of analysis and entails further comparison between healthy and diseased individuals.
Spatially, each body habitat is differentially dominated by specific phyla of microbiota: skin by Actinobacteria, Firmicutes and Proteobacteria; oral cavity by Bacteroidetes, Firmicutes, Fusobacteria and Proteobacteria; airway tract by Bacteroidetes, Firmicutes, and Proteobacteria; GI tract by Bacteroidetes and Firmicutes; and urogenital tract by Firmicutes (species under Lactobacillus genus) (Belkaid and Naik, 2013) . Adding to the complexity, there is an uneven spatial distribution of microbiota within each specific niche. In the human GI tract, the quantity and diversity of microbiota increase from stomach to small intestine and to colon (Brown et al., 2013; Sekirov et al., 2010) . Interestingly, microbiota have been identified within immune-privileged sites such as the CNS. a-proteobacteria class is reported to be the major commensals persistent 0889-1591/$ -see front matter Ó 2014 Elsevier Inc. All rights reserved. http://dx.doi.org/10.1016/j.bbi.2013.12.015
